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1 0 BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a laser scanning unit for use in an image forming 

apparatus such as a laser beam printer or a digital copying machine. More particularly, the 

present invention is related to a multi-beam laser scanning unit and a multi-beam light source 
15 unit having an improved structure, capable of recording a plurality of lines simultaneously 

using a plurality of laser beams. 

Description of the Related Art: 

Recently developed electrophotographic image forming devices are employing a 

20 multi-beam laser scanning unit for simultaneously recording a plurality of lines using a 
plurality of laser beams. One example of such a device includes a laser-beam printer. The 
multi-beam laser scanning unit simultaneously scans a plurality of laser beams spaced apart 
from each other. As shown in FIG 1, the multi-beam laser scanning unit comprises a multi- 
beam light source unit 10, a cylindrical lens 20, a polygon mirror 30, an image resulting lens 

25 40, a detecting mirror 51 and an optical sensor 52 for detecting a synchronous signal, and a 
frame 60 for receiving and supporting the above elements. 

The multi-beam light source unit 10 comprises a laser diode 11 for discharging at least 
two laser beams Pi and P2, a diode holder 12 for fixing the laser diode 11, an operation circuit 
board 13 for controlling operation of the laser diode 11, a collimating lens 14 for converting a 

30 plurality of the laser beams discharged from the laser diode 11, into a parallel light, and a lens 
holder 15 joined to the diode holder 12, for supporting the collimating lens 14. 

The two laser beams Pi and P 2 discharged from the laser diode 1 1 are made parallel by 



the collimating lens 14, and illuminate a reflecting surface of the polygon mirror 30 through 
the cylindrical lens 20. The image reflected from the surface of the polygon mirror 30 passes 
through an image resulting lens 40 onto a photosensitive material of the rotational drum (not 
shown). 

5 The cylindrical lens 20 linearly condenses the laser beams Pj and P2 on the reflection 

surface of the polygon mirror 30, whereby a point image results on the photosensitive material 
of the rotational drum. The point image is not distorted due to a surface slope of the polygon 
mirror 30. The image resulting lens 40 comprises a spherical lens and a toric lens. The image 
resulting lens 40 performs the functions of preventing point image distortion on the 
10 photosensitive material, which is similar to the function of the cylindrical lens 20, and amends 
the image so that the point image can be scanned in a primary scanning direction at a constant 
velocity on the photosensitive material. 

The two laser beams Pi and P2 are separated, respectively, at the end of the primary 
scanning surface by the detecting mirror 5 1 , and introduced to the optical sensor 52 positioned 
15 on the opposite side of the primary scanning surface. The two laser beams PI and P2 are then 
converted into a recording initiation signal by the controller (not shown), and transmitted to the 
laser diode 11. The laser diode 11 starts recording modulation of the two laser beams Pi and P 2 
by receiving the recording initiation signal. By adjusting the recording modulation timing of 
the two laser beams Pi and P2, the recording initiation position of an electrostatic latent image 
20 formed on the photosensitive material of the rotational drum is controlled. 

The cylindrical lens 20, the polygon mirror 30, and the image resulting lens 40 are 
mounted on the bottom wall of the frame 60. After the optical parts are mounted on the frame 
60, the opening on the upper part of the frame 60 is sealed by a cover (not shown). 

The multi-beam light source unit 10 is mounted on the sidewall 60a of the frame 60 as 
25 shown in FIG. 2. When the multi-beam light source unit 10 is mounted on the frame 60, the 
diode holder 12 is inserted into an opening 60b formed on the sidewall 60a. Following 
insertion of the multi-beam light source unit 10, the focus and optical axis of the collimating 
lens 14 are adjusted, and the lens holder 15 is fixed to the diode holder 12. 

After the horizontal and vertical positions between the laser beams Pi and P 2 are 
30 adjusted by rotating the entire multi-beam light source unit 10, by as much as up to a 
predetermined angle (0) with respect to the optical axis, the diode holder 12 is fixed to the 
sidewall 60a of the frame 60 by means of a screw 61 . 

According to the general multi-beam laser scanning unit described above, however, 



the horizontal and vertical positions between the laser beams are adjusted by rotating the multi- 
beam light source unit 10 a predetermined angle with the multi-beam light source unit 10 only 
temporarily assembled to the frame 60 of the laser scanning unit. Additionally, another 
manufacturing process step is added because the multi-beam light source unit 10 is fixed while 
5 rotated in the frame 60 of the laser scanning unit in the assembly line of the laser scanning unit. 
Thus, job efficiency and productivity are negatively affected. For example, manufacturing 
equipment becomes large and complicated because the equipment for adjusting the horizontal 
and vertical positions between the laser beams from the multi-beam light source unit 10, which 
is a large-scale rotation adjuster having a suitable size to accommodate the laser scanning unit, 
10 must be added to the main assembly line. Lastly, adjustment is difficult to perform and 
therefore job efficiency deteriorates. 



SUMMARY OF THE INVENTION 
An object of the present invention is to solve at least the above problems and/or 

15 disadvantages and to provide at least the advantages described below. Accordingly, an object 
of the present invention is to provide a multi-beam light source unit and a laser scanning unit 
having the same whose structure is improved, capable of performing position alignment 
between a plurality of laser beams as well as enabling assembly of the light source unit in the 
assembly line of the multi-beam light source unit. 

20 In order to achieve the above-described aspects of the present invention, there is 

provided a multi-beam light source unit, which comprises a diode unit for discharging a 
plurality of laser beams, a rotational member for supporting the diode unit and rotating to align 
a plurality of the laser beams, and a fixing member for supporting the rotational member in a 
rotatable manner. The multi-beam light source unit further comprises a temporary joining part 

25 for maintaining a joining status between the rotational member and the fixing member. The 
joining status is maintained such that the rotational member can rotate easily, but once position 
alignment between the plurality of the laser beams has been achieved cannot rotate easily at the 
rotated position. The multi-beam light source unit still further comprises a fixing part for fixing 
the rotated rotational member to the fixing member. 

30 The temporary joining part comprises a rotational boss installed in a projecting 

manner on the central part of the rotational member, a boss cavity formed on the fixing 
member for receiving the rotational boss in a rotatable manner, and a plurality of elastic ribs 
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for elastically supporting the outer periphery of the rotational boss at a plurality of positions on 
the inner periphery of the boss cavity. 

According to an embodiment of the present invention, four elastic ribs are formed 
with equal interval on the inner periphery of the boss cavity, and holes for generating elastic 
5 force on the elastic rib are formed, respectively, on the outer periphery of the four elastic ribs. 

According to an embodiment of the present invention, a plurality of contact surface 
parts are formed, on an outer periphery of the rotational boss, for collapsing to a predetermined 
depth. The plurality of contact surface parts contact at least one elastic rib. A predetermined 
interval is maintained between the inner periphery of the boss cavity and the outer periphery of 
10 the rotational boss except in the area of the elastic rib and the contact surface part. 

According to an embodiment of the present invention the diode unit comprises a 
multi-beam semiconductor laser diode having at least two laser beam discharging parts, and an 
operation circuit board for controlling operation of this laser diode. The operation circuit board 
is joined to the rotational member. 
15 According to an embodiment of the present invention the fixing part comprises a pair 

of screws fastened from the rotational member to the fixing member, and the rotational 
member has an arc-shaped long hole through which the pair of the screws passes. The fixing 
member comprises a first member having the boss cavity and a second member vertically 
extended from the first member and having a settle unit and a pair of fixing parts. 

20 

The multi-beam light source unit according to another embodiment of the present 
invention comprises a collimating lens for converting a plurality of laser beams discharged 
from the diode unit into a parallel light, and a lens holder for fixing this lens. The lens holder is 
settled down on the settle unit of the second member. 

25 To achieve the above-described objects of the present invention, the multi-beam laser 

scanning unit comprises a multi-beam light source unit for discharging a plurality of laser 
beams, a scanning/image resulting unit for forming an image on the scanned surface by 
scanning a plurality of laser beams, a frame for supporting the multi-beam light source unit and 
the scanning/image resulting unit. The multi-beam light source unit preferably comprises a 

30 laser diode having at least two laser beam discharging parts and an operation circuit board for 
controlling operation of the laser diode. The multi-beam laser scanning unit further comprises a 
rotational member for supporting the laser diode and the operation circuit board and rotating to 
align position between a plurality of the laser beams, a fixing member for supporting the 



rotational member in a rotatable manner, and a temporary joining part for maintaining joining 
status between the rotational member and the fixing member. The joining status is maintained 
such that the rotational member can rotate easily, but once position alignment between the 
plurality of the laser beams has been achieved cannot rotate easily at the rotated position. The 
multi-beam light source unit still further comprises a fixing part for fixing the rotated rotational 
member to the fixing member. 

In accordance with still another embodiment of the present invention, the multi-beam 
light source unit is fixed and installed in the bottom wall of the frame. Furthermore, 
the scanning/image resulting unit comprises a polygon mirror for scanning a plurality of laser 
beams discharged from the multi-beam light source unit, an image resulting lens for forming 
the laser beam scanned by the polygon mirror on the scanned surface, and a cylindrical lens for 
linearly condensing a plurality of the laser beams on a refection surface of the polygon mirror, 
and a synchronization signal detecting unit. 

According to embodiments of the present invention, the multi-beam light source unit 
is mounted on the bottom wall of the frame in the main assembly line after position alignment 
between a plurality of laser beams is performed in the assembly line of the multi-beam light 
source unit.. Therefore, structural simplification of the scanning/image resulting unit is realized 
as well as reducing the size of the assembly line. Furthermore, by using the embodiments of 
the present invention, it is possible to perform position alignment between the laser beams in 
an easy and accurate manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present invention will be more 
apparent from the following detailed description when taken in conjunction with the 
accompanying drawing figures, in which: 

FIG 1 is a plan view schematically illustrating a conventional multi-beam laser 
scanning unit; 

FIG 2 is a perspective view of the conventional multi-beam light source unit mounted 
on a side-wall of the multi-beam laser scanning unit of FIG 1; 

FIGS. 3A and 3B are an exploded view and an assembly view, respectively, of a 
multi-beam light source unit according to an embodiment of the present invention; 

FIG 4 is an extracted, perspective view of a fixing member according to an 
embodiment of the present invention; 



FIG 5 is a cross-sectional view of a joining status between the fixing member and the 
rotational member according to an embodiment of the present invention; 

FIGS. 6 A and 6B are detailed views of an elastic rib provided to the fixing member 
according to an embodiment of the present invention; 
5 FIGS. 7 A and 7B are detailed views of a rotational boss provided to a rotational 

member according to an embodiment of the present invention; 

FIG 8 is a detailed view of the rotational boss of FIG 7B after it is inserted into the 
boss cavity of FIG 6B; and 

FIG 9 is a plan view of a laser scanning unit having a multi-beam light source unit 
10 according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment of the present invention will now be described with reference to the 
accompanying drawings, in which like elements of the figures have been given the same 
15 reference numbers. The matters defined in the ensuing detailed description are provided to 
assist in a comprehensive understanding of the invention, but should not be seen as limiting in 
any manner. Thus, it is apparent that the embodiments of the present invention can be carried 
out without those defined matters. Also, well-known functions or constructions have been 
omitted for conciseness. Throughout the drawing figures it will be understood that like 
20 reference numbers refer to like features and structures. 

As shown in FIGS. 3 A and 3B, the multi-beam light source unit 100 comprises a 
diode unit 110, a rotational member 120, a fixing member 130, a collimating lens assembly 
140, a temporary joining part 150 for maintaining a temporary joining status between the 

25 rotational member 120 and the fixing member 130, and a fixing part 160. 

The diode unit 110 comprises a multi-beam semiconductor laser diode 111 for 
discharging a plurality of laser beams Pi and P 2 (as shown in FIG 9), and an operation circuit 
board 112 for controlling operation of the laser diode 111. The laser diode 111 is mounted in 
the operation circuit board 112. 

30 The rotational member 120 supports the laser diode 111 and the operation circuit 

board 112, and is rotatable with respect to the fixing member 130. As shown in FIGS. 7 A and 
7B, an indentation hole 121 into which the laser diode 111 is pushed and fixed, is formed in a 
passing manner through the central portion of the rotational member 120, and a pair of arc- 
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shaped long slots 122 are formed on the right and left sides of the rotational member 120, and a 
pair of circular holes 123 are formed on up and down sides of the rotational member 120, 
respectively. 

The pair of circular holes 123 are holes through which a fastening member (not 
5 shown), such as a screw, can be fastened for joining the operation circuit board 112 to the 
rotational member 120. The pair of arc-shaped long slots 122 are slots through which a screw 
(i.e., fixing part 160) can be fastened for joining the rotational member 120 to the fixing 
member 130. The long slots 122 are formed such that the rotational member 120 can be rotated 
forward and backward with respect to the fixing member 130 with the fixing part 160 fastened 
10 loosely. 

The rotational member 120 has a rotational boss 125 which functions as a rotational 
central axis. The rotational boss 125 is projected a predetermined height above the surface of 
the rotational member 120 that corresponds to the fixing member 130. 

The fixing member 130 supports the rotational member 120 in a rotatable manner. The 

15 fixing member 130 comprises a first member 131 having a boss cavity 131a into which the 
rotational boss 125 of the rotational member 120 is inserted in a rotatable manner. The fixing 
member 130 also comprises a second member 132 vertically extended from the first member 
131. As shown in FIGS. 6 A and 6B, the first member 131 has, on its right and left sides, holes 
131b that correspond to the long slots 122 of the rotational member 120. In addition, the 

20 second member 132 has, on its central portion, a settle unit 133 (see FIG 5) formed in a 
semicircular groove, for settling down the collimating lens assembly 140. The second member 
132 further comprises a fixing part 134 having a plurality of holes 134a, for fixing the second 
member 132 to a frame 600 (described in greater detail below with reference to FIG 9) using a 
fastening member such as a screw. The holes 134a are formed on both sides of the settle unit 

25 133. 

The collimating lens assembly 140 comprises a collimating lens 141 and a barrel- 
shaped lens holder 142 for supporting the lens 141. The collimating lens assembly 140 is 
settled down on the settle unit 133 formed on the second member 132 of the fixing member 
130. The collimating lens assembly 140 performs the function of converting a plurality of laser 
30 beams discharged from the multi-beam laser diode 111 into parallel light. 

It should be noted that the temporary joining part 150 maintains a temporary joining 
status between the rotational member 120 and the fixing member 130 in such a manner that the 
rotational member 120 easily rotates, but once positional alignment between the plurality of 



laser beams has been achieved does not provide for easy movement of the rotational member 
120. 

The temporary joining part 150 includes a plurality of elastic ribs 151 (shown in 
FIGS. 4 and 6B) for elastically supporting the outer periphery of the rotational boss 125 at a 
5 plurality of positions on the inner periphery of the boss cavity 131a, as well as the rotational 
boss 125 and the boss cavity 131a. 

In accordance with an embodiment of the invention, four elastic ribs 151 are formed 
at substantially equal intervals of or about 90 degrees on the inner periphery of the boss cavity 
131a, and slots 152, for generating an elastic force on the elastic ribs 151 are formed, 

10 respectively, on the outer side of these four elastic ribs 151 (see FIGS. 4, 6A and 6B). As one 
skilled in the art can appreciate, the specific example of four elastic ribs 151 is not meant to be 
limiting, as more or fewer elastic ribs (for example, three or five elastic ribs) can be provided 
in accordance with the embodiments of the present invention. 

A plurality of contact surface parts 125a (FIG. 7B) are formed on the portion of the 

15 outer periphery of the rotational boss 125. The plurality of contact surface parts 125a are 
formed to a predetermined depth h, as seen in FIG. 7B. As seen in FIG 8, the plurality of 
contact surface parts 125a contact the plurality of elastic ribs 151, and a predetermined interval 
d is maintained between the inner periphery of the boss cavity 131a and the outer periphery of 
the rotational boss 125 (except in the area of the elastic rib 151 and the contact surface parts 

20 125a). Therefore, the rotational boss 125 freely rotates in the inside of the boss cavity 131a but 
does not move about the position once positional alignment has been achieved. Therefore, 
positional alignment between a plurality of laser beams can be performed in an easy and 
accurate manner. 

In the multi-beam light source unit 100 according to an embodiment of the present 
25 invention, a multi-beam laser diode 111 is pushed into and joined with an indentation hole 121 
of the rotational member 120, and an operation circuit board 112 is joined to the surface 
opposite to the surface where the rotational boss 125 of the rotational member 120 is formed. 
The collimating lens assembly 140 is settled down on the fixing member 130 in settle unit 133. 

Fixing part 160 temporarily joins the rotational member 120 (to which the laser diode 
30 111 and the operation circuit board 112 are joined) and the fixing member 130 (on which the 
collimating lens assembly is settled down) with the rotational boss 125 of the rotational 
member 120 inserted into the boss cavity 131a of the fixing member 130. The fixing part 160 
is fastened through the arc-shaped long hole 122 of the rotational member 120.. As shown in 
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FIG 8, a plurality of elastic ribs 151 elastically contacts the contact surface parts 125a of the 
rotational boss 125, supporting the rotational boss 125, whereby the rotational boss 125 
maintains temporary joining status that does not move easily once positional alignment 
between the laser beams has been achieved. Preferably, the temporary joining status is such 
5 that rotational movement does not occur without an external force. 

Under such temporary joining status, the rotational member 120 is rotated a 
predetermined angle set in advance with respect to the fixing member 130, using jigs for 
position alignment between the plurality of laser beams, so that position alignment between 
the laser beams is achieved. 

10 After positional alignment between the laser beams has been achieved, the rotational 

member 120 is completely fixed to the fixing member 130 by fastening the screw completely, 
so that assembling of the multi-beam light source unit 100 is completed. 

After the rotational member 120 has been completely fixed to the fixing member 130 
the multi-beam light source unit 100, now completely assembled in the foregoing manner, is 

1 5 moved to the main assembly line of the laser scanning unit, and then mounted on a bottom wall 
610 of a frame 600 as shown in FIG. 9. 

As discussed above, conventional art alignment systems and methods provide for 
alignment between the laser beams only after the multi-beam light source unit has been 
assembled, and the multi-beam light source unit fixed to the side-wall of the frame in the main 

20 assembly line. According to the embodiments of the present invention, however, the multi- 
beam light source unit 100 has the alignment process performed in a sub-assembly, separate 
from the main assembly. The aligned multi-beam light source unit 100 assembled in this 
manner is then simply mounted on the bottom wall 610 of the frame 600 in the main assembly 
line, and a conventional large-scale jig for position alignment between the laser beams need not 

25 be provided in the main assembly line. The manufacturing process is therefore simplified, and 
the need for large-scale equipment (position alignment jigs) is eliminated. 

FIG 9 is a plan view of a laser scanning unit having the multi-beam light source unit 
100 according to an embodiment of the present invention. As shown in FIG. 9, the multi-beam 
light source unit 100 is mounted on the bottom wall 610 of the frame 600. Mounting of the 

30 multi-beam light source unit 100 is performed in a simple manner by fixing the fixing member 
130 to the bottom wall 610 by means of the fastening member such as a screw. Particularly, 
since the multi-beam light source unit 100 is taken over to the main assembly line with the 
position alignment between the laser beams completed in the sub-assembly line, the assembly 



process is efficiently performed. 

In addition to the multi-beam light source unit 100, a cylindrical lens 200, a polygon 
mirror 300, an image resulting lens 400 constituting a scanning/image resulting unit, a 
detecting mirror 510 and an optical sensor 520 constituting a synchronization signal detecting 
5 apparatus, are properly mounted on the bottom wall 610 of the frame 600. 

As discussed in greater detail above, a plurality of laser beams Pi and P2 are 
discharged from the multi-beam light source unit 100 and are then linearly condensed on the 
reflection surface of the polygon mirror 300 by means of the cylindrical lens 200. The 
plurality of laser beams PI, P2 are then scanned by the polygon mirror 300. This causes an 
10 image to be formed on the photoconductive material of the rotational drum (not shown) by 
means of the image resulting lens 400. 

The exposing process of the laser scanning unit need not be different from the 
conventional art. A multi-beam laser scanning unit built in accordance with the embodiments 
of the present invention, however, is characterized in that position alignment between the laser 
15 beams of the multi-beam light source unit 100 has been completed in the sub-assembly line, is 
taken over to the main assembly line and mounted on the frame upon assembly process, 
thereby eliminating the alignment step and equipment on the main assembly line. 

As can be appreciated from the above description, according to the embodiments of 
the present invention, since position alignment job between the laser beams is performed 
20 during the assembly process of the multi-beam light source unit, the position alignment job can 
be performed in an easy and accurate manner. 

Additionally, since the conventional large-scale jig for position alignment between the 
laser beams does not need to be provided to the main assembly line of the laser scanning unit, 
reductions in size and complexity of the equipment of the main assembly line can be achieved. 
25 According to the embodiments of the present invention, assembling efficiency and 

productivity of the laser scanning unit can be improved. 

While the invention has been shown and described with reference to certain preferred 
embodiments thereof, it will be understood by those skilled in the art that various changes in 
form and details can be made therein without departing from the spirit and scope of the 
30 invention as defined by the appended claims. Therefore, all such proper modifications, changes 
and equivalents of the embodiments of the present invention will fall within the scope of the 
invention. 
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